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Studies on the Insect Damage upon the Pine-species imported in Japan

(No. 6) On the Feeding of Japanese Pine
Sawyer Adult, Monochamus alternatus Hope

Tooshu FURUNO and Koji UENAKA
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RV /REFHIFVRBOBRBR I > TERIN ALY /¥4 ey Fa v iCiERT 5727
YV, TAH=YORAKER, BRAZSHO YRR BHEZFEH I T 5,

RRER, =V /P4y F 2 v EBT2EECREALICE - T0EZY /2457 31+)
BREDO= Y BICHT 2 RADOAREMLE1977TE, 1978FICHELMRELVELDL D TH
5o

HErYy (RE7cm, H23cm) BIUHEE (E;090x180cm, FHX 185cm) ¢, =V /<
F7AIFY)ELBRANGNIIEO Y BERIET, TNTHRESN, RESNAP-0D
DR 1IPIEL LN (F—1 )

MR, MRS IIBEO <Y BEAN, PL2~3HRDO=Y /=& 77 1%) TRD
3~ 9 BMOTE B XUBRARRAEIITTEICION, 19784 1THEAE L KR, #EL 138D
< VER, VThoBLBREIN, 1ELREINLL BRI L7 (F—2, B—2),

MENTO=Y /7E5AIFVRUOTHIIELET, 10 B sEA-BERTRAELERY
kSN, BFETHEE (BE) 2B8Lc0050, 2BELINICEET 254085
Pofe (B—3) BHRIRMITEHLNECEMNEL, =V /v&7H 1+ RHE, RITH
ThadEBEbhb,

vV /RE5AIFVREOBRARERDO 1 25 VOEHR, 7—F <V (P teeda) EE
KT, 1977413 105 mm?, 197843 112 mm?, X5 » & o=y (P. eliottii) EEWKT, #hFh
112mm?, 114mm? 7T, EHHESEE KT 110~120 mm? L#HEEIN 50

AEEBHORARE L THAON T B TEHOX + Y IETVRICY, vV /<X T 7H3
F ) OHRBENS SN (F—5), P. taeda, P. elliottii DEBRRICBNTHE { OB ARESHERS
niz (F—16) Edic, WAKBNT, vV /=&50 1% )OBBE— <V /4Ly Fay
OBFEIC X DR L 7o P. elliottii (2 &), P. taeda (3 K), P. massoniana, P, thunbergii (2) X
P. massoniana ( 8) OF,, P. radiata, P. pinaster O 9 KEFERL 120

EABEOKR, vV / <F5HIF+V0ORMB~YETHNE, FOBTLHRETEC BN
S DITIE 5 Feo
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BHELIT O RS EREME, ARRHO 7 o=y, THTYHOBLU WEFERYS, =/
WA & F 2 (Bursaphelenchus lignicolus) OFRIicLDVP, =V /)<#x5Hh 3+ (Monocha-
mus alternatus) & OIFERICERLTO R EBPOICEN, =V /=X T7Hh 1+ )oY
Ay F2UDEUBELUTERINBEEN 1Y Thabb, =V /<48 5hi4Y
ORI, FMEBEH%IC, TELT, 2u=y, THA-YEEEBAL, v VHOEFRKERES
DRRAEBB=Y /FA Y F 2V EENTIEBERREIELIKLE T B, YV /[ €V Fa
vy a=y (P. thunbergii), 7=y (P. densiflora) ~DOBEFINEMRHE S hicI NP, ¥
ZORYBEEEORY /A Y F 2y IKKTABENMED 50 IIRERSTHELSN, P tada,
P. elliottii, P. rigida, P. echinata P. taiwanensis 13 ¥ OIEFMDI, P. koraiensis, P, leiophylla, P.
mugo 15 FDBZMD, 51, BRREAINTNEYRBOED-Y /¥4 &V F 2vicH
THREIE T L BBZEBESHIZIN TN EYD, —F, =V /2853 h 1) 0= YRBiIc
TEIRAOHEMRICONT, 20RIHNDEERIC LLDLST, ChETICHEEHREINLLOD
13, P. taede, P. bungeana 13 X% 3P L L, HBEAL LY /¥4 v F 29 hkH
e dick-T, BRAEHELBIALHDD, =V /w85 h31x ) B2V BOLET
RIRTOBEBRRTATHAD EWEINT I,

APETIR, 2O LEZHERTE o0, RBAEEETNEEIKRAERRY FfkLEAE
AEMAEAT), FEERBRE GEHURK LER BIombRge (LOR#ELE) BT
LNTVERYRBARRIE, =V /X5 A I+ VRAOKBIOVWTHELAERELEVE L
»io

BEKE OO EERBHORESA, vV /FA4 RV FavEHRLCO KN ETH
—HK, BEX 7 v v 2=V ORBRETLESZ SNB OO RRLEFENETARRILE
RICEHBEL T T B8, KAARIXHAREREROMRE S I TinbhkboT, HE
REOKRFHT, NIBLAZE, Bz, KEF—OHERD» LEWE, BHRERZOBE LM
KHETKBEREBEEBE L, BRHKLZ T,

wWOEH OB

RYIRETAIF) =V I/ FA Y F 2V, 7ueYBROT ATV BEBRAEEELS
dTwsnERBME T, PEE, BLURRHMICETCOATO 34 EHE~ Y BOBEL bHE
Lzo

HR < v B3, P.densiflora, P. thunbergii, P. koraiensis, DEPRE~ Y@, P. ayacahuite v. bra-
chyptera ZEU3EDO-VE (R—1, R—2) T, 2¥03HEIKKD, =V /=&5n1+
VRREDE DAY, BIFHICOVTHEEL .

(1) AL17cm, X 23cm OFHBY vic, P. densiflora, P, thunbergii, P. taeda, P. ponderosa
EHRC2TE (R— 1) OV EBEERBK 2EEEESADE, BN 20cm OFRE 1 X9'D
EPERAL BNV /=87 h I+ ) OFRE2LEAN, 2ARICHRAYREOBRBETHE
Uto CORER, TBIKOVTRMEASDLEENZT, 20EBVERL, 197746 B14E 15 6
R2p 37, AREBRHMOMRETHTEbI .

2 5 %y rTHENALELIOXIB0 cm, FHX 185cm OPERI, EDohicfFsn
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?Y, ThwvhXotkic, 298 (F—1) o< vEBEL (W0cm &) 2%~, AL DL
BRHLULTE k=Y /2270 I+ ) RHEOKAELHE Lo AR, £ 2R >0BGEHA
L, (1) OBELEBET, 4 B0%, SREORARAMEL .

(3) 30cm gtz SNz VB (F—2) 2B icllE (1185 w~, IML2~3 A%
D=V /2HFhIFVRETE, @B LEOKHEA (B0x30cm) KL, 3~9BHORK
HOTEBLOBRERTEREL 2o KBAIZ, 1977465 B2TH » 5 6 B30B T, 197846 f
SANLTHISEET, 8k () OREAE X, 19774Fc16[], 1978EC17TERDE L. WH
HAKRDOF X 340~100cm T, AR IEBALNIOT, FHEDOEHTIE, TX3RIOHE
SEXOHRAE L ELTHN . RAIKNRYFTe—27 LTEKEKEHIL, KhEoBE
BREREIL, FR19W, £k 1E, SHEpcEEANOML (KOOI, koW, 4, ¥7 v 1y b
WE) KE-TOEPEBRE L. IOUKBRBBYICERT 2REOME I, 19784113
OFEEABMU 7o 197TTEDE 1 KRBT O LEKL, £2, £ 3RBRITIIOTHREL 2253, 10
BT T VA4 vy FOADLOLZBEEROHET, EHERICREEEZELLOT, Dk 1@ZEC]T
LA O il

PIEIHBERLZFEDIRMIC, BERBRMICHEBIN T S P. engedmannii 13067 (F—
5) DAFVAETYRICONT, =V /X5 HIFVRACKAROFELRBAEL, P. tae
da, P. elliotti DEBRKICENTIE, B2k tic¥z, 20—BoBL2y Y7 VUL THAROD
HETEEELHEEL e IOEKARBRHOAEEYBOEBERDS B, HIELLLOIZDNT
VI)TEITHIF)OREE, TV /T4 eV F AR EL.

RRB LOEBE

19T EOBERREO—TIc OV TI, BIEHAMELMIUEY KRE LN, AR &,
ZRSOBERELMAT, 2HEOHERREL I LOTEET 5,

) HFIcL3w Y/ 785301+ )REOER

NBLICROBERFRRIEF 10X 5tz 3, UTR2TE, QTRIBOHA-YBREENT
RTHBEIN, 1 ROFERI, BEL 2, 205D TR, ()T P. morrisonicolla © 9 7, (2)TR
P. ayacahuite v. brachyptera D16 DHABAELBDH D, AT VYBEETEREINEL-50DIR
W R NCY (R AT OTEY Al

BDREMBEE— 2 1TRTo 19774 1CiF, HEULNET, 1 EIREINEL - BERY
$, Rxtic, fAbBREINIEL LT 19788 1CiT, 22 013EAIIET >HAHS DY
THEALzo WTHOREIEEIN, TECL S K—THEIN L BED & S h -
s, P. taiwanensis, P. rigida T3, LAEEABBEINI,

BHUBRSPR IR INTH S, BRCEELBo2#R R cd T hEE - 2R 2.
PIZiZ, P. taeda D 8,6% i3, 1TRIOTEERHTEE L ISEIOEMAEDHIEIOREE I, £MH7T
OB T, 210 LOMRBDISIEAMERIC P. taeede 8 ETHEINICEERLTNS, 20D
BHIO%EL, 19772 i3, P. tabulaeformis, P. densiflora, P. strobus, P. rigida T% {, P. tae-
da, P. pinaster, P. thunbergii ‘T4 13- 7203, 1978412, P. taiwanensis, P, nigra, P. strobus,
P, ponderosa T, P. pinaster, P. rigida T4 <11, Btk ->TENHONB, THbL, #
BRICHEL SR CERRAONBZDOTREEL, WITERELELORAEINENC B AL
P, tabulaeformis 13, 19788 1ciz 9 734, P. rigida 3@ UHERMS S, P. nigra, P. taiwanen-



15

Table 1. Feeding of pine sawyer adult to pine-shoots as bait in breeding bottle and cage.
Bottle Cage Bottle Cage

Species No. (ﬁl;;%) No. (QI:S) Species No. &fle) No. (21:13.)
P. banksiana 1* 135 5 450 P. armandii 2 383 11 1186
P. contoria 3* 242 14 1809 P. ayacahuite 6 507 28 2421
P. densiflora — — 24 2171 # V. brachyptera 7 402 19 1660
P. echinata 4 256 10 . 920 P. koraiensis 9 542 9 750
P, massoniana 4 1611 10 2196 P. leiophylla 2 274 4 346
P. muricata 4 300 15 1246 P, monticola 2% 101 15 1366
P. nigra 8 712 19 1575 P. morrisonicola 9% 407 23 2246
P. pinaster 11 712 15 2725 P. peuce g* 151 10 629
P. pungens 4 507 9 886 P. pinea 2% 110 13 1225
P. sylvestris 2 178 724 P. rudis 6 549 5 466
P. tabulaeformis 1* 271 15 1375 P. strobus 1* 87 10 863
P. taiwanensis Ko 387 16 2133
P, thunbergii — - 11 1188
P. virginiana 8 903 8 797
P, gregii 3 326 14 1152
P. patula 9 850 4 368
P. radiata 6 735 6 365
P. rigida 1* 37 561

Using about 20 c¢m long shoot in bottle and about 30 cm long shoot in cage.

*: per one shoot, others: per two shoots.

sis, P. ponderosa WCRXFOERINA SN 5,
P. elliottii TIEBWITNINENE SN,
Mo BEERK 1T kT, P. elliottii o #EH
T ULER-7DT, TOEHERSLIDI
b EBbNhE, COLDiL, vV /=
£5HIFVRESERE LI UD B HEIC
3, WL ohERE LN, KRR IC
Lt HEROBEHICLD, HAeXRicd
RKEUBEENL ONTOER & - 70
BHBRISLTLE SBRLTHRRETEDT
2754, EHHVBAIR S LoORKRBEK
CRA—BREBELTO . LirL, £L<
DA, BYICHEL T,

vV /T ESAIF VDO HRBEORRLE
MERMEL, 202V EFr—&=VCsd
NE3BARTROOSNLER? 2FALT

Table 2. Attacked tree by feeding of pine sawyer
adult and its first attack.

. Attacked tee (%)| First attack (%)

Species 1977 1978 | 1977 1978
P. banksiana 67 91 8.3 6.0
P, densiflora 63 89 11.8 9.2
P. nigra 88 100 9.2 17.1
P. pinaster 56 88 5.1 4.8
P. tabulaeformis 80 73 18.5 6.1
P. taiwanensis 75 100 8.4 25.7
P. thunbergit 50 83 5.1 7.8
P. taeda 63 76 2.5 8.6
P. strobus 81 76 1.8 13.3
P. ponderosa 56 82 9.2 12. 4
P. rigida 75 100 10.1 5.7
P. virginiana - 64 — 10.1
P. elliottii - 42 - 1.2

ZDHBERY, BEEOLEEERLERDEEE-3DLII, ISKHEILVOBAEOR
CHRAHEEROBEERDEIEN—10LHcH 3, BIEHRARBIEBRIEAL VS LA
LTa XD, MBI - TEHBRARERICOTbIENAONS. RAE O T HEKEI,

197742 P. taiwanensis, P. thunbergii,

19784 OTTE R L P. tabulaeformis, P. virginiana 7[5
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Table 3. Adult feeding of pine sawyer to pine-species in cage.

Mean feeding 1977 1978
Species area (mm?) New shoot Old shoot New shoot Old shoot
1977 1978 No Mean area No Mean area N Mean area No Mean area
" (mm?) " (mm?) ©  (mm?) " (mm?)
P. banksiana 114 106 25 80 40 135 40 106 43 106
P. densiflora 128 124 74 144 39 96 91 127 99 122
P, nigra 126 109 61 102 56 152 121 114 95 103
P. pinaster 109 112 28 109 25 109 87 133 72 88
P. tabulgeformis 114 153 101 111 33 123 101 145 ! 166
P. taiwanensis 149 166 68 176 45 107 35 192 60 151
P. thunbergii 138 174 48 161 25 92 93 194 84 151
P. taeda 121 127 38 135 20 94 119 127 63 125
P. strobus 119 104 104 124 39 108 228 103 188 106
P. porderosa 113 128 34 126 18 88 116 146 71 99
P. rigida 104 116 56 102 49 106 96 110 64 124
P. virginiana - 87 — — — — 42 84 45 89
P. elliottii — 104 — — — — 16 94 2 181
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Fig. 1. Relations between total area and number of feeding mark of pine sawyer adult to
pine-species per tree. @:1977, O:1978

Fid 104~128 mm? OEHEICA S, i, B, 1977F L 198EDEHEBICENH SN
teh (F—3), N—1o&kdic, MEDNT Y 2HHbeTEERARAE L EL 50088 Y
TRV IS IRELLITICTEEIRARERERY L E, I97TTF 3R AEEK 1,026 2T
122. 0 mm?, 19784F(3 2,146 27, 123. 4 mm? LIZIFRUMHEICIE B FHLOESRE B OHEEICH
DTHhEBEAZEDHEE (F—3), HILOEFELZCRAEL, il LI 58, TOEE PP
FWESTH S, EHERAERIRI, 8T 22BN TORET, | ~3EROHFLWERARET
s, 197TTE B L PIIBETENF I, P.taeda T 105 mm?, 112 mm?, P. elliottii T 112 mm?,
14 mm? T, BFRROFEHEI VLN, £0HEOHBIcH v, REeE O TEH K
B, BATLHRARTHREBENIBNESITH B,

7Y/ H 5 HIF)RBOITEEEICONTIR, ThATY, 7aneyEARnTOEREM DR
TR, METOMTBHEERLEL ORERD LSO HEMOBRTFRBIE, Th<Y, 7
nvY, 742V IRLEHE” 0ld»iE, KREDOLINLOMERICETIREB 14dH
12670 RIMOMEARATOFTHEZ>EDX S L TERD o

BREAT, MRcEELTO2priiskl, B—HETRITEZRINLEAR, 0/
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Fig. 2. Feeding behaviors of pine sawyer adult to eleven pines in breeding cage. Numbers in
each circle show staying hours of pine sawyer adult on pine shoet and stem.

A—#ERTOBREREIH > T HMBHOBHREL-72bD LT 5,
BEMZBEHLCOLBAE, ZOTHETBH L 0L L, K% DMlMEICRD 2

FTHEBHERD %,

PIFO XS5 LTERBE EICKREOBEARATOTHZLELLOD—BERTEHK—20D
£S5 B, ZELOREBHEREBHLENOBREE BT TR EMHPE LI, ULAL,

BUDKROBNHBEABERTETRE L ERELAH SN
2 TS TEE WIRT > 190 B5RE & W — ik (P- thunbergii, P. strobus) THIE I NLichs, BRI
4 AR (96B5RT) PLEBIEA T - RERT, 96HA

Fic,

S TRBEZBE L Iclk b D - o

BERO DT, 1977

Bz T L TR R LBk dud, 19774213334, 197821140, B—Rikic, 24
BREINOEYTHRE L 2Ba0s, 19774 10i342%, 1978413 D% b -7z (R—3 ). HIH
D% 4BOBEI SRAOFHIBDBIEK S TIHMELBEHT2EA8E <, BEOK8IEDS
LN H b BRIEOFHABRLUTHIWS, =V /285 H I3 ) RBEOTHBEGHRTSH

5 EAERELTEY,

/J\Mll) , @HIZ) ,

MES'S AREETHR TH L LHEE LTV 5,

F7o, B ETREAMBESATOENOCEAENAONEEA, BEINTOIChbbS
T, BAESHONBNEAYED bo CHITERBEL LI kRETH S, FIEOHAIK
2, BEOhEE, BH—%e—BHEK-TVEHT, BHRMICO—EDTH BITR
b DTH S5 19715 B, 19788 1 THIB SN, TORABERDENOR, 197D
P. tabulacformis ¢ 5 2, 307 mm?, 19784E(D P. densiflora (»5 =3, 623 mm? T, fhid BAELHS
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Fig. 3. Frequency distributions in continuous staying hours of
pine sawyer adult on pine.

1:1977, + 1978

10 10 (hrs.)

Fig. 4. Relations between tolat area of feeding and total stay-
ing hours of pine sawyer aduit per tree.
@® 1977, O:1978
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(H—4). b Dk
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BINTIY /FL ey F2URBRIN o vV /FA Ly F 9 OEBRRT, ERtERE
BHoNT S P rigida, P. taeda, P. toiwanensis TII N o103, BZHWTH B P. pinaster
TREBERDEHL Lt

2) BAcEUE=Y /<85 h3+)RADEKE

HERBHIEAME LTHIOKTOS TEEO AV aE-YBIEONWT, =V /245
#3FREOBREREEI9TTE, 19T8EDI2HICREE L. COTEOMEBHOBEORAD 7
oy, THTYRIEBEAERHEL, DTLIEAREER - TH3ICBEE.

19774813, WHRHOEA, EAEIVELB-T 300032 WRBIHRBEOCEELAEL
fods, 197812, HBATNTE2VT, BBEEFHLL DO LHNLDIST THAEL . #
BERBEARTER—OSDXDILIE 5, 1977

Table 4. Mortalit ine- i
4L, P. pseudostrobus, P. rudis |C ®BEeE ortality on pine-species by adult

feeding of pine sawyer in cage.

mEBEHLNT, BOOSEhKAEIN, 1977 1978 N
% 5 . Feed- Mor- | Feed- Mor- or=
19784 1243, BB &L HHLVBRBRMRD Species ing tality | ing talci’:y ta(l)xty
bNtce HBEADS B, P. engelmannii 13 No. No. | No. No. | (%)
E 4 E i Giﬁlj%*bié‘ Bn, P. engelmannii P. banksiana 6 3 10 2 3.3
DITTEDFETTA (WEEE 43 mm, B P. dfn.\'gﬂora 10 0 16 1 3.8
N . P. nigra 14 6 12 6 46. 2
220 em) 5, 19784FIC, vV /<FT P. pinaster 9 4 |15 9 | 542
AIFYORBEBEWHAPLLTERe TH P. tabulagformis | 12 1 | 11 1 8.7

5 ORHE 1T Eﬁﬁ*jﬁiﬁ Shic &, = P. Iaiwawis 12 0 5 0 1}
S A e F oD EERERY £ EFELT P. thunbergit 8 1 15 5 26.1

P. tacda 10 0 13 0 0

W2 P. strobus 13 o138 o] o0
FHERERM D P. taeda & P. elliottii DFE P. ponderosa 9 3| 14 5 | 348

BRicBnT, 1974197840 9 Fic, P. rigida 1z 017 0| 0

. - P. virginiana — — 7 0 0

D - , TV 7

BEYyyTvgsCLICED 7 d P, elliottii — — 5 1 20.0

SHIFYVREOBAREZABL R,

Table 5. Adult feeding of pine sawyer to pines planted in fieid at Shirahama.

] 1977 1978
Species Planted Tree height Total Attacﬁk ed Total Attacked tree
site (cm; No. ggf No. No. ofold No. of new

P. engelmannii A 60~220 41 201 53 2 T
B 90~100 2 0 0

P. gregii A 120~320 29 5 46 5 9%
B 170~300 13 11 8

P, leiophylla A 90~280 35 4 75 11 16¢s)
B 120~250 18 4 5
P. michoacana A 80~190 12 1 13 1 2

P. oocarpa A 110~290 12 2 15 3 T
B 150~250 4 1 1
P. pseudosirobus A 80~190 9 0 9 0 1
P. rudis A 60~140 17 0 35 0 1
B 80~150 7 1 3

0

: mortality
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Table 6. - Adult teeding of pine sawyer to P. taeda and P. elliottii stands at Shirahama.

No. of feeding Area of feeding

Year Species No./ha DBH H wound (x 10*/ha) | wound (m?/ha)
(cm) (m) New Old New Old

P. taeda 3488 12.5 10. 6 31 64 31.0 8l.1

1977 P. elliottii (A) 3474 9.1 7.4 24 28 23.7 33.7
” (B) 3034 11.1 9.0 23 30 28.2 37.0

P. tacda 2912 13.2 11.0 32 90 36.0 150.8

1978 P. elliottii (A) 3469 9.6 7.4 29 46 30.1 73.4
” (B) 2755 11.8 9.2 32 53 35.5 86.9

197840 P. elliottii O 1 KeA RN TED D 69K (19774 ¢ P. taeda TIIK, P. elliottii T T A,
19784F : P. taeda TI2Z, P. elliotiii TIIK) ORICEBRMVED SN0 BOEZBREBE L -
to¥5iz, P. teeds TRFEEAS3, DAE48a, P. elliotti TIIHAEI6T, [HAES9D hSHA
SNtce FAENKLOE OGS - 7208, bl DVIET 2 &, P taeda TRIITTHEIIFHAIRG 42,
&8, 22, 1978832 Fh, 453, 12.5 2 k10, P. eliottii T3 1977 I3 AKES6. |
a, AaE7.7 a3, 197843 2heFh 4.8 2, 8.0 22753, GAREEREL ORSOBRARE
WETHEE—6DLHICH D,

19774 L1978 L b i, FE—MAEREEXRGZE U2y, EABENOEERHRIE—TE L, P
taeda DRDPICBEREL T2 o=y MMBdH - 73, 19744F, =V /7F 70 31F)—=V /#4
Y FaTICE->TRIELTLE - T3, P elliottii ORSORMIIE, KROI/n=y, 7
HeyEEbicEkIhisaey b > T Do P. taeda > P. elliottii P3HEBO 7 v~
Y, THATYERRICTY /=87 A3 F Y KEBEXINEHO S, WEEN=Y /F1 &V Fa
ikt LIEFilTH 2% 1 oIcBEL TV A T &S NICH - foo P eliottii DA G TR
1978 DBED D VAL, =V /<F 5 A I+ OYRBFPTERL T 5. Z DK
WK TR EZBREL T 5,

3) AEE~YRICALSILBMIEH

ZV /A ey FavE LY /25 1Y RBicRa I oo ickin A =HE
< V@lZ, P. taeda, P. bungeana [T DONWTIZEEL CHE L1M7, DBFIR X ¥ 2 EFEDIZ
PEBEICONT, BBEHER L. ThOOABRE, £EE, AFEN LFLOIDRIIKH
IO BH, CECTREOEELBRNS,

A . P. elliottii : DBH 8,.2cm, H 11.4m, Rl i AMD TOREAR, AIERERH.

o, P. elliottii : DBH 20,8 cm, H 10. 0 m, FIk L EGERL,

sn, P, taeda (34) :DBH 16,3~22,0cm, H 13.9~16.5, Ficilbi,

=. P. massoniana : DBH 8.0 cm, H 5. 7m, 7 LZEN I,

k. P. thunbergii () X P. massoniana (3) > F, 5, DBH 8,3cm, H 5. 3m, L=

B i,

~. P. radiata: DBH 12,6 cm, H 5 9m, 7975,

I. P. pinaster : DBH 19.9cm, H 12.0m, FP{EaER#,

PEosb, 4, »~, =, FORMBHERITR Y /=& 5533 ) ORAR, £08H0HHh
TORE, =V /¥4 erFaviHilll. 9, ~, POZBARICEBAEE =Y /¥4 +
VF 2 URHERINTN, =V /XTI HIF) OYHIBEEL TS - o



21

4) =V /=E5HIF)RADEEDOAEENE

AREOER, FAOBRRET F, ¥ELE2HTIE, EECTOBARATIEOVE
D, TV/REIAIFVORBICHEEINIT EBMERIN, ChETrBERINIEBEMA
LENEDZYRBAETY /T AIF)BBBT I EBHSHICE - 1,

2V /)AL Y F 2V ICREMTH B P. pinaster, P. engelmannii 13 X Gl, =V /) FA4 eV F
2 VERBLTVAERY /2853 A3V CBBINBCELE-THNBZZEBT2E X S
N, TOMOEES-Y /=L T3 h 1+ YV O®%EEZ/I I EBTERTNE, BficEe LR
B0V, =Y/ FA Ry F v OBEERERY TI0E D 1 KON 5 o0, P. rigida 7
3T, BACBOT, oL Kl -BERRE =Y /&5 83+ U BBERICeY /¥4 &
VFUREGELILEDTH S

BRECBNT, =V /=83 03%VR-VBEARATIWUESELZLL, 20 2B b N
i3, FOVRBELBRAETITHAD EEHMIN, vVYBOARIL, =V /&5 H 3+ ) 0%
RTB2OTIEEL, vV /FA42ryFavicdl T, v VE B ERES DS - TOILEMTH
Mo TNBE EBHG T » T,

b & K &

2V /) TESAIFIMTYBEBRATEICLER, AEATEEHRIN, vV /X5 H
1R NE, TVBROBMENEE—MIEIC X > TENTRIREICE ST L, sEicidERT
ELVDT, 7Y/ FA ey Favid L TEIEA S -T0ARELZHRAELTH, SURDORA
RBAHETH A3, REAOEHMITTRICIL S, BHOHiciE, BliciEIagiEis s tdh
IEE o0 Y/ F AL ey FavilBEROMBLESAEL TRSCEM T2 & EE3EENK
XLEBHIC LT L. ARII~Y /X FHIFVRROBAE—HRBROELX—FHOFAEDH
BIZDNT, L OBBIZOVWTEELZRET 720,

X 7

D) #EEL - BREKY : = v ARGicE B § 540, Bursaphelenchus sp., H#KEE, 51, 193~195 (1969)

2) Mamiya, Y. and T. Kiyohara : Description of Bursaphelenchus lignicolus N. sp. (Nematoda : Aphe-
Ienchoidae) from pine wood and histopathology of nematode-infested trees, Nematologica, 18, 120
~124 (1972)

3) KR H-BE E:wv/FAerFLoEBELLTOYY /=& 78 1% ORE, AR, 54,
177~183 (1972)

4) FEERW - EEBL < v EXAKR KT B4R Bursaphelenchus sp. OIEREFAER, AL, 53, 210~218
(1971)

5) /NAITE] - hERE - RESEIL v Y /WA RV F 2y OO & EE, EREKATER, 2, 3~27
1973)

6) “H— - EHEEN: =Y /A ey F oy A7y BoERE, RRER, 51, 23~36 (1979)

7) EHEEM - ELZ - LhER AEEYRORZERKETIHE 4l FT-FIVBIUNTY
a9 ENMELI=Y /=& HIFVRDO2VT, EXEHR, 49, 8~19 (1977)

8) E=E -thE B - /NEAEA: v/ &7 hF) oAkic BT B, EREKATER,
2, 29~44 (1973)

9) BR—E - -HABR: Y/ TAEVFaORKBITIVARNAA VY a7 OHE, RHRHE, 22,
227~229 (1973)

10) HHHEM - Ll vBRHTE =Y/ 2478 I F VO HBICOVT, BIEAMKR, 287~288
(1978)



22

1) IME—Z 1 FABTrEY s itk =Y /=455 3+ ) RB o {TEEE, 881 H ki, 289~290
1977

12) BEHRIESR: =Y/ <4783+ RBOTEHOEREE, HHEE, 55, 100~104 (1973)

13) WiRBAE - M)IGHE : = /=& 5 H 3+ ) IRBOB B EBOITEEM:, 840 AMiE, 324~327 (1973)

14) RAREZ =Y /=427 IXVRBORMER O BB 4 BITE), 8518 K&, 242~245

(1974)

15) MAMEE - RERE - MEER - HFRE - REXER : = VESRBSUR BNy -V R8G5
/=&5H71%Y)OHETE, AREEXHE, 25, 283~286 (1974) )

16) FHERKE BERE -MTAHEE : =Y/ »&7 513V RHEoTicE@33E7VERI —RHUDBEE
TEE—, BHMEETRE, 25, 298~301 (1974)

17) KUBHE - ZAE - FHRZE : Th<ey, 728, 722V iCHTE<Y /L3 Hh I+ ) DHBE
BIRME, BHLNKEIR, 30, 229~230 (1977) .

Résumé

It is well-known that the severe damages to Japanese black pine (P. thunbergii) and
red pine (P. densiflora) in pine stands throughout western Japan have been attributed to
the attack of Japanese pine sawyer (Monochamus alternatus) and pine wood nematode
(Bursaphelenchus lignicolus).

Feeding of Monockamus aliernatus in adult stage upon foreign pine species had been
observed in glass bottle (17 cm in diameter and 23 cm height), net cage (90 x 180 x 185
cm) and field for two years, from 1977 to 1978 at the three Experimental Stations of
Kyoto University Forest, Shirahama (Wakayama prefecture), Kamigamo (Kyoto pre-
fecture) and Tokuyama (Yamaguchi prefecture).

The results obtained from these investigations were as follows:

1. Twenty-nine pine species (including one variety) were infested with the adult
of Japanese pine sawyer and its feeding wound had been observed on each shoot of these
pines in bottles and cages (Table 1).

2. In cage, one adult stayed on the same tree for one hundred ninety hours, the
other locomoted in a few hours from tree to another tree. Most of locomotion was prac-
ticed within twenty-four hours (Fig. 2 and 3).

3. Some adults locomoted from pine to pine during the daytime, but most of adults
were mobile during the period from 5 p.m. to 9 a.m. of next day. Therefore, it seems
that the active type of the adult is nocturnal. :

4. The area of feeding mark in loblolly pine stand was 105 mm? in 1977 and 112
mm? in 1978 on an average, and in slash pine stands its mean area was 112 mm? in 1977
and 114 mm? in 1978.

5. At Shirahama, the adult feeding mark were observed on stems and shoots of
seven pines which were native to Mexico (Table 5). And also, in healthy loblolly and
slash pine stands, many feeding wound of sawyer adult were observed on its healthy
shoots and twigs (Table 6).

6. Further, nine pine trees among six species had been withering in each stand
by the attack of Japanese sawyer adult which carried pine wood nematodes, two slash
pines and three loblolly pines at Shirahama, a tree of P. massoniana and F, hybrid of P.
thunb.(Q ) P. masso.( 8 ) at Tokuyama and a tree of P. radiata and P. pinaster at Kamigamo.
Pine wood nematodes were recovered from stems and branches of these withering pines.

7. Feeding preference of pine sawyer adult to pine species is not observed, there-
fore, it seems that all pine species may be infested with the adult of Japanese pine sawyer
when the occasion comes.



